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Abstract

The aim of this study was to examine the relationship between mothers' negative emotional
symptoms (depression, anxiety, and stress) and mother-infant interactions during the COVID-19
pandemic. Data were collected in the early months of the pandemic, when daycares were closed,
through an online survey of parents and infants. Participants included 54 mothers of infants 3-34
months of age living in Kentucky. Well-being was measured with the Depression, Anxiety, and
Stress Scale – 21 (DASS 21). Questions related to parent-infant interactions included time spent
interacting with the infants by reading, singing, playing freely with no set goal, engaging in a
meaningful way through play and direct conversation, and speaking about feelings and emotions.
Correlations were conducted on the well-being measures and mother-infant interactions. Results
revealed statistically significant correlations between anxiety and four of the mother-infant
interactive behaviors— reading, singing, engaging meaningfully, and speaking about emotions.
No significant correlations were found for maternal depression or stress. The present findings
indicate that slightly higher levels of anxiety within the normal range may impact how mothers
interact with their infants. These results suggest that special care should be given to mothers’
well-being during the pandemic.
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The Relationship Between Mothers’ Negative Emotional Symptoms and Mother-Infant
Interactions during the COVID-19 Pandemic
The relationship between the infant and mother is not a new area of research. Motherchild interaction plays a vital role in child development (Barnard & Kelly, 1990), and there is
still much to be understood about how this dyad works together. While a relationship between a
mothers’ negative emotional symptoms and quality of mother-child interactions has been
previously investigated (Howell et al., 2013), little research focuses on the role these negative
symptoms play in the quantity of interactions. Yet quantity or frequency of mother-child
interaction is an important aspect of parent interaction regarding ideal child development, and it
should not be overlooked or necessarily compared to quality of care (Belsky, 2001; Holzwarth,
2003).
Considering the importance of the quantity of care parents provide, the ability to be at
home to care for the infant is a relevant consideration. According to previous literature, the work
time of parents is directly related to parent-child interaction (Roeters et al., 2010). This means
that longer working hours means less time spent with the infant. Earlier research also shows that
parents who are single earners, (those who have one source of income for the household), spend
significantly more time with their children compared to parents who are dual earners (Those who
have income from both parents) (Nock & Kingston, 1988). These results are potentially due to
parents having more time to spend at home to interact with their children.
As COVID-19 research begins to increase, how significantly family life has been
impacted by the pandemic is coming to light. According to the U.S. Census Bureau, over 52
million parents lost their job between March and early November 2020. Even for those who
remained employed, inconsistent work hours and pay, adjustments to working from home, and
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decreased availability of childcare were new challenges faced by many families (Ananat &
Gassman, 2020, Collins et al., 2020, Boals & Banks, 2020).
More specifically, the pandemic has also impacted mothers quite drastically. In the
United States, women continue to fulfil the stereotypical housekeeping roles for families. The
coronavirus pandemic and its impacts have shed more light on these unequal gender
expectations. In September 2020 alone, 865,000 women left the work force four times more than
men (Gogoi, 2020). Research conducted at the beginning of the pandemic found that mothers
were reducing their work hours 4 to 5 times more than fathers (Collins et al., 2020). These
numbers may be related to the societal expectations of mothers to contribute more of the
childcare and household duties than fathers. These expectations, coupled with a forced reduction
in work hours, could likely be related to mothers experiencing increased symptoms of several
negative emotions.
A recent study conducted by the Becker Friedman Institute (2020) found that issues
surrounding parent job and income loss are strongly related to mothers’ depressive symptoms,
stress, and less mother-infant interaction, but only when job and income loss occur together.
Other research suggests that job loss that is not accompanied by a loss of income is actually
associated with more positive parent-child interactions due to the ability to continue caring for
the children financially while spending more time at home (Kalil et al., 2020). With financial
factors playing such an important role in childcare and overall family well-being, it is no surprise
that the pandemic could exacerbate these issues for families with young children.
Previous research has shown that maternal depression, stress, and anxiety may be related
to the quality and quantity of mother-child interaction (Milkie et al., 2020). With infants, there is
considerable literature showing that depressed mothers interact differently with their infants from
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non-depressed mothers. In a classic study by Field (1995), mothers with depression were found
to have an increase in behaviors of withdrawal and intrusion with their infants compared to nondepressed infants. Parents with depression are found to be less engaged and spend less time
playing with their infants by the time they are 3 months old than those without depression
(Lovejoy, Graczyk, O'Hare & Neuman, 2000). In Switzerland, researchers found that depressed
mothers have less vocal and overall communication with their infants compared to nondepressed mothers (Righetti-Veltema, Conne-Perreard, Bousquet & Manzano, 2002). A
longitudinal study with children of depressed mothers found that 20 years later, these children
had risks of major depression, anxiety disorders, and substance dependence about three times
greater than children of parents who were not depressed (Weissman et al., 2006; see also
Lawrence, Murayama, & Creswell, 2019).
Although there is an extensive literature on depression, less is known about maternal
anxiety or stress and parent-infant interactions. In a comprehensive review of research on
maternal anxiety and its effects on infant development, Field (2018) reported one study relating
to maternal anxiety and mother-infant interaction, which indicated that mothers with anxiety may
have a tendency to become withdrawn with their infants (Stein et al., 2012). To my knowledge,
there is no literature on maternal stress and how they interact with their infants.
General social science research on pandemics is also scarce, and even fewer previous
studies have investigated how pandemics may change family life. However, life during the
COVID-19 outbreak has undoubtably created additional stress and unprecedented life shifting
for families across the globe. Several factors potentially related to the pandemic have been found
to take parents’ time away from the family, including job insecurity, sudden stress, and changes
in the environment (Roeters et al., 2010). For example, in the state of Kentucky, daycares across
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the state were shut down on March 20th, 2020. In addition, many families experienced changes in
their employment status. Some remained employed but were forced to work remotely from home
while still caring for their children. For parents, this created a complex set of adjustments and
challenges to work life balance that may have affected them emotionally and how they interact
with their infants.
The current study seeks to investigate how mothers’ negative emotional symptoms
(depression, anxiety, and stress) may relate to time spent interacting with their infants and
toddlers during the COVID-19 pandemic. Because women have traditionally been seen as
primarily responsible for childcare and were found to experience a greater reduction in work
hours than men at the beginning of the pandemic (Gogoi, 2020), the present study focuses
specifically on the experiences of mothers. It is hypothesized that mothers with higher levels of
depression will spend less time engaged in mother-infant interactions. Due to the scarcity of the
literature for both stress and anxiety, a hypothesis regarding those variables could not be made.
The present study is an opportunity to fill this gap of knowledge by investigating maternal
emotional well-being, that includes depression as well as anxiety and stress, and mother-infant
interactions during a pandemic.
Method
Participants
Data for this project were collected from the same participants reported on in Kartushina
et al. (2021), which formed the basis of infant age criteria, timing of data collection, and survey
questions related to parent-infant interaction and median income, as well as our research
questions related to parent-infant interactions after daycare closures. Participants were recruited
and data were collected from June 17 –July 18, 2020, approximately 3-months after a state of
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emergency was declared for the COVID-19 pandemic. In the present study, only Kentucky
families were included so that the government mandates/regulations about COVID-19 and
daycare closures would be standard and consistent. Participants were recruited through the
University of Louisville Infant Cognition Lab’s social media platforms (Facebook and
Instagram) and website, word of mouth, and emails sent to daycare centers throughout the state.
Interested families completed a screening survey online that asked for their infant’s date of birth
(to determine their age), state of residence, and e-mail address. Participants were assigned a
computer-generated identification number upon study sign up, so their data would be stored
separately from their e-mail address. Families who met the inclusion criteria, which was to be a
Kentucky resident with an infant between the ages of 3-34 months old, were e-mailed survey
links to complete at their own pace. Participants were not asked to provide their name, address,
or phone number. Those who completed all portions of the larger study were entered into a
drawing for one of four $25 Amazon gift cards. For this study, only participants who completed
the relevant survey questions for the present project were included in this investigation.
A total of 100 interested families signed up to participate in this study, however, only 62
participants (54 females, seven males, and one who preferred not to answer) completed enough
of the survey questions to be included in the current study. Due to an unequal number of
participants across gender categories, only mothers were included in the current study’s final
dataset. The final sample consisted of 54 females with a mean infant age of 17.79 months (SD =
7.98). Seventy-six percent of participants resided in Jefferson County. Of the 38 mothers who
provided income information, the median income was between $100,000 and $125,000 a year.
Of those who provided the sex of their infant, 53.8% were male. Additional descriptive data
about the sample can be found in Table 1.
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Measures
Depression Anxiety Stress Scales (DASS-21)
Negative emotional symptoms of the mothers were measured using the short form
version of the Depression Anxiety Stress Scales (DASS-21) (Lovibond & Lovibond, 1995). The
DASS-21 asks participants to indicate to what extent 21 items representing symptoms of
depression, anxiety, and stress (i.e. “I found it difficult to relax”) applied to them in the previous
week. Participants respond to each item on a Likert-type scale ranging from 0 (“Did not apply to
me at all”) to 3 (“Applied to me very much, or most of the time”.) Scores on each of the three
subscales (depression, anxiety, and stress) were calculated for each participant and multiplied by
2 before determining the corresponding Z-scores that are based on a normative non-clinical
sample.
Parent-Infant Interactions
Five parent-infant interaction activities were measured. They were: time spent reading
with the child, singing with the child, free play with the child with no set goal, engaging in a
meaningful way through play and direct conversation with the child, and speaking about feelings
and emotions with the child. Parents were asked to report the time they spent engaging in each of
these activities with their child in the previous two weeks on a 1- to-10 scale with 1 representing
“Did not do this activity with my child at all” and 10 representing doing the activity “More than
4 hours most days.” (see Table 2).
Results
To explore potential differences between mothers with normal versus elevated levels of
negative emotional symptoms, participants were classified into two groups based on their Z
scores for each subscale. Participants whose depression Z-scores fell in the “normal” range were
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grouped together, and those whose Z-scores fell in the “mild,” “moderate,” “severe,” or
“extremely severe” ranges were grouped together in an “elevated” symptom group. The same
procedure was followed to group participants based on normal and elevated levels of anxiety and
stress symptoms. Group sizes and descriptives are reported in Table 3.
Due to the fact that some of the data were not normally distributed, non-parametric tests
were used for all analyses. To investigate potential relationships between the variables of
interest, Spearman’s rho correlations were calculated. In regard whether negative emotional
symptoms were correlated with time spent in the activities, depression and stress z-scores were
not significantly correlated with any interaction activities (all ps > .06). Mothers’ anxiety zscores were positively correlated with the frequency of reading (ρ = .31, p < .05), singing (ρ =
.38, p < .01), engaging meaningfully (ρ = .33, p < .05), and speaking about emotions (ρ = .34, p <
.05).
Some of the interaction activities were related to each other. Reading was significantly
and positively correlated with speaking about emotions (ρ = .30, p < .05). Free play was
positively correlated with engaging meaningfully (ρ = .44, p < .01), and speaking about
emotions, (ρ = .31, p < .05). Singing was significantly and positively correlated with engaging
meaningfully (ρ = .38, p < .01), and speaking about emotions, (ρ = .44, p < .01). Finally,
engaging meaningfully was positively correlated with speaking about emotions (ρ = .39, p < .01).
Additionally, several of the negative emotion symptom z-scores were intercorrelated. Depression
was significantly and positively correlated with anxiety (ρ = .53, p < .01), and stress (ρ = .60, p <
.01). Anxiety and stress were also positively correlated (ρ = .48, p < .01). Finally, age was related
to several variables of interest. Age was positively correlated with reading(ρ = .42, p < .01), and
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speaking about emotions (ρ = .32, p < .01). Age was also positively correlated with depression zscore (ρ = .29, p < .05), and stress z-score (ρ = .33, p <.05).
Next, the relationship between normal and elevated symptom groups and mother-child
interaction frequency was investigated. The normal and elevated groups were first compared
with Mann-Whitney Us to determine if there was a significant difference in the age of infants in
the two groups. There was no significant difference in the age of infants in the normal and
elevated groups for depression (Z = -1.38, p = 0.17) or anxiety (Z = -1.25, p = 0.22). The two
stress groups, however, did have infants’ whose ages were significantly different (Z = -2.56, p <
.05), specifically in that the infants of mothers in the normal stress severity level group (Mdn =
15.06, IQR: 11.08 – 21.20) were significantly younger than those in the elevated stress severity
level group (Mdn = 20.20, IQR: 16.86 – 29.51).
To compare mothers with normal and elevated symptoms of depression on the time spent
interacting with their children, several Mann-Whitney U analyses were conducted (see Table 4).
The two depression severity groups differed significantly in the time engaging meaningfully with
their children (U = 134.00, Z = -2.52, p < .05, r = -34). Mothers with elevated symptoms of
depression (Mdn = 10.00, IQR: 7.75 – 10.00) engaged meaningfully with their children
significantly more frequently than mothers with normal levels of depression symptoms (Mdn =
8.00, IQR: 6.00 – 9.00) (see Figure 1). Mothers in the normal and elevated groups for anxiety
differed significantly in the frequency of reading (U = 115.00, Z = -2.08, p < .05, r = -.14) and
singing (U = 112.50, Z = -2.14, p < .05, r = -.29) with their children. Mothers with elevated
symptoms of anxiety read with their children significantly more (Mdn = 6.00, IQR: 5.00-8.00)
than mothers with normal levels of anxiety symptoms (Mdn = 5.00, IQR: 3.00-5.50) (see Figure
2). Mothers with elevated anxiety also sang significantly more (Mdn = 6.00, IQR: 5.00-8.00)
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than mothers with normal levels of anxiety symptoms (Mdn = 5.00, IQR:4.00-6.00)(see Figure
3). Mothers with normal and elevated symptoms of stress did not differ significantly in the
frequency of engaging with their children in any of the five activities measured (all ps > .40).
Discussion
In the present study, maternal well-being and its relation to time spent interacting with
their children was explored during the early months of the COVID-19 pandemic, when parents
were likely spending much more time at home. This possibly allowed them to interact with their
infants more frequently. In fact, mothers in our study reported that they spent on average 2-3
hours most days engaging meaningfully and engaging in free play. Mothers also reported levels
of depression, anxiety, and stress that fell into the normal range on the DASS-21.
It was hypothesized that mothers with higher levels of depressive symptoms, as measured
on the DASS-21, would spend less time interacting with their infants. Correlations between
depressive symptoms and each of the five parent-infant interactions were not found to be
statistically significant. However, results showed that mothers with elevated symptoms of
depression engaged meaningfully with their children significantly more frequently than mothers
with normal levels of depression. These results differed from past research suggesting that
depressed mothers interact less with their infants (Lovejoy et al., 2000; Righetti-Veltema et al.,
2002). One potential explanation for the differences between the previous literature and the
results of the present study could be the that previous studies investigated mothers with clinical
depression. Our study focused on mothers from the general population. They reported normal
levels of depressive symptoms on the DASS-21. It is possible that low levels of depressive
symptoms do not impact the way mothers interact with their infants as does clinical levels of
depression.
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Due to a gap in the literature, a hypothesis for anxiety and stress could not be made. Our
results showed that anxiety level was positively correlated with four of the mother-infant
interactions—reading, singing, engaging meaningfully, and speaking about emotions. We also
found in the group comparison analyses that mothers in the elevated anxiety group read and sang
with their children more frequently than mothers in the normal anxiety group. For maternal stress
level, no significant correlations or group comparisons were found. As with depressive
symptoms, it is possible that life stress and mother-infant interactions may not be related in
mothers with normal levels of stress. In contrast, despite mothers’ reporting normal levels of
anxiety symptoms, relations between their behaviors with infants and their anxiety levels were
found. Unlike the other two measures of well-being, it is possible that even low levels of anxiety
can impact how mothers interact with their infants.
An important consideration for this study is that these data were collected via a selfreport online survey. There is the possibility of mothers answering questions based on what they
presume to be the best answer by societal or personal standards (i.e. perhaps indicating that they
interact with their infants in certain activities more frequently than they actually do). It is also
possible that mothers with elevated negative symptoms respond differently on surveys than those
without such symptoms, and that the findings reflect this difference rather than a true difference
in the frequency of interactions. Mothers in the elevated symptom group might feel more
pressure compared to those with normal symptoms to answer questions a certain way. Perhaps
they feel greater anxiety or depression around their children not being in daycare/around others
and attempt to make up for lost interaction in those areas by interacting with their infants more
frequently themselves.
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An important limitation of this study is the lack of diversity of the sample. Despite
serious effort, there was minimal variability in socioeconomic status, education, DASS-21
scores, income, and geographical location. A larger, more diverse sample could help provide a
more accurate representation of the relationship between the variables of interest and make
results more generalizable. Also, with past research showing the relationship between
socioeconomic status and mental health issues (Hudson, 2005), it is possible that a key
population of mothers who may be struggling the most during the pandemic were missed. In fact,
this study was only able to reach families who had time to complete an online survey. Many
families have wide-ranging responsibilities that could have kept them from completing the
survey. Our participants had to have internet access, time to spare, and the mental capacity to fill
out a very long survey. These factors could have negatively impacted the participant pool (less
diverse), the answers that participants gave to finish the survey, and thus the accuracy of the
study in general.
Despite these limitations, this study paves the way for many opportunities for future
research. One direction is to compare these findings with data collected by the Infant Cognition
Lab via the same survey in September to October 2020 to see if there are any changes in the way
participants are feeling and interacting with their infants later on in the pandemic. It would also
be interesting to collect data again in the spring of 2021, as many families have adjusted to life
during the pandemic at this point and may respond differently. Future research should replicate
this study in a post COVID-19 world to truly see the impact the pandemic has in relation to more
typical, arguably less stressful, environment. Pinpointing what is impacting this dynamic makes
post-COVID data very important. For example, should future research find results that suggest
negative relationships with these symptoms (i.e. anxious mothers interacting less) during a non-
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remote environment, it could be argued that remote work makes a difference in the way mothers
interact as a reaction to depression, anxiety, and stress.
Another important consideration is surveying both parents to investigate this relationship
for fathers, as well as focusing on the survey’s parents take. Since only 63% of participants in the
present study completed the survey, looking at key points or questions that participants stop
taking the survey might provide insight as to why attrition was so high and what improvements
could be made to increase complete participation. Another post-COVID direction could also be
bringing parents into the lab to observe potential differences in interaction between parents with
normal or elevated levels of negative emotional symptoms.
As research continues to be conducted and disseminated, we’re learning more about the
impact the pandemic has had on all. According to an analysis performed by the Pew Research
Center, workplace engagement for both parent figures with children 18 and younger during the
first six months of the pandemic were affected evenly, making the gap already present in the
workplace seemingly unchanged (Kochhar, 2020). As the pandemic continues to impact families
across the country, continuing research to fully understand what remains unknown about
maternal negative emotions will serve as an important tool to recognize their influence on parentinfant interaction.
In conclusion, this study adds to the body of research investigating the relationship
between negative emotional symptoms and mother-infant interaction. The unique findings,
which show how mothers in elevated symptom groups are interacting differently than what past
research indicates, is important to recognize for future investigations to see if mother-infant
interactions are evolving, or if they are due to the pandemic. This distinction is critical for
understanding the needs of mothers who are affected by these negative emotions so we can
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recognize the differences in how they interact more or less with their infants. Because of the
scarcity of pandemic research, this study provides insight into how COVID-19 could be
impacting mothers, giving the opportunity to compare results later to see how these mothers
interact post-COVID. This study also adds to ongoing research as we continuously try to
understand the struggles this pandemic has brought to those across the state of Kentucky.
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Table 1
Descriptive Statistics for Age, DASS-21 Scales, and Time Spent in Parent-Infant Interactions
n

M

SD

Mdn

IQR

54

17.79

7.98

16.30

12.76 – 22.89

Depression Z

54

-.11

.67

-.34

-.62-.24

Anxiety Z

54

-.21

.84

-.55

-.96-.26

Stress Z

54

.17

.98

.01

-.52-.74

Reading

54

4.83

1.76

5.00

3.00-6.00

Free Play

54

7.54

2.47

8.00

6.00-10.00

Singing

54

5.41

1.72

5.00

5.00-6.25

Engage Meaningfully

54

7.69

2.32

8.00

6.00-10.00

Speak about Emotions

54

4.30

2.40

4.00

2.00-5.00

Infant Age
DASS-21

Parent-Infant Interactions

EMOTIONAL SYMPTOMS & MOTHER-INFANT INTERACTIONS
Table 2
Parent-Infant Interaction Behavior Response Options
1
Did not do this activity with my child at all
2

Performed this activity occasionally, 1-2 times per week

3

Performed this activity 3-5 times per week

4

Performed this activity 0-15 minutes most days

5

15-30 minutes most days

6

30-60 minutes most days

7

1-2 hours most days

8

2-3 hours most days

9

3-4 hours most days

10

More than 4 hours most days
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Table 3
Comparison of Infant Age for Normal and Elevated Groups within each DASS-21 Subscale
Z score
DASS-21
Depression

Anxiety

Stress

Infant Age

n

Mdn

IQR

Mdn

IQR

Normal

42

-.48

-.62 - -.05

15.89

11.69 – 21.83

Elevated

12

.81

.53 – 1.32

19.27

14.22 – 28.05

Normal

45

-.55

-.96--.14

16.16

11.39-21.88

Elevated

9

1.08

.67-1.90

19.45

14.46-27.63

Normal

40

-.27

-.77-.24

15.06

11.08-21.20

Elevated

14

1.5

1.0-2.01

20.20

16.86-29.51

Note. * denotes significant differences in infant age between normal and elevated groups

Mann-Whitney U

Z = -1.38, p = 0.17

Z = -1.25, p = 0.22

Z = -2.56, p < .05*
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Table 4 Interaction Activities and Negative Emotions
Mdn
IQR
Mdn
Normal Normal Elevated

Depression

Anxiety

Stress

Reading

5.00

Free play

8.00

Singing

5.00

Engage
Meaningfully*
Speak about
Emotions
Reading*

8.00

Free play

8.00

Singing*

5.00

Engage
Meaningfully*
Speak about
Emotions
Reading

8.00

Free play

8.00

Singing

5.00

Engage
Meaningfully
Speak about
Emotions

8.00

4.00
5.00

4.00
5.00

4.00

3.00 –
6.00
6.75 –
10.00
4.75 –
6.00
6.00 –
9.00
2.00 –
5.00
3.005.50
6.0010.00
4.006.00
6.0010.00
2.005.00
3.006.00
6.2510.00
5.006.00
6.0010.00
2.005.00

MannWhitney
U
220.50

Z

p

Effect
Size

-.672

.510

-0.09

249.00

-0.064

.953

-0.01

183.50

-1.462

.147

-.20

134.00

-2.516

.011*

-.34

204.00

-1.017

.316

-.14

115.00

-2.084

.036*

-.28

6.5010.00
5.00-8.00

167.00

-.844

.408

-.11

112.50

-2.143

.031*

-.29

126.50

-1.808

.069

-.25

5.00

6.5010.00
3.00-6.50

154.00

-1.147

.259

-.16

5.00

4.00-6.00

241.00

-.790

.436

-.11

7.00

5.7510.00
4.00-7.00

239.00

-.829

.415

-.11

260.00

-.405

.693

-.06

6.0010.00
3.5-5.25

254.00

-.526

.607

-.07

261.50

-.372

.717

-.05

4.50
8.50
6.00
10.00
5.00
6.00
9.00
6.00
10.00

5.00
8.40
4.50

IQR
Elevated
3.00 –
5.75
5.00 –
10.00
5.00 –
7.00
7.75 –
10.00
2.50 –
6.75
5.00-8.00

Note. * denotes significant differences in interaction frequency between groups
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Figure 1

24

EMOTIONAL SYMPTOMS & MOTHER-INFANT INTERACTIONS
Figure 2
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Figure 3
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